Madani Girls Maths:
Knowledge Organiser
Key Stage 3
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+ What do | need fo be able fo do? !
| You should be able fo !
1« Understand properties of addition and ;
! subtraction E
| = Understand properties of mulfipicafion and 1
i dvision |
i * Use formal methods of addition and !
E subtraction for integers |
' :
i §
' 1
: |
X i
: i
! 1
[

E tey Words E

1 * Commutative: changing the order of operations does not change the result |

1 * Associative: when you add or mulfiphy you can do so regardess of how the numbers are grouped 1

. * |nverse: the operation that undoes what was done by the previous operation |

« Use formal methods of muipication and E + Subtract: taking away one number from another E
dision for nfegers 1+ [leqative: a value less than zero !

* Add and subtract drected numbers E :
« Muitiply and dvide drected numbers : i
» Understand and use order of operations ! !
1 ]
| |
1 I

with posifive and negative integers

* Debit: money that leaves a bank account

* (Credit: money that goes into a bank account
* Integer: a whole number

* Product: multiply terms

* Operation: a mathematical process

' Addition g <
| 1 Formal written method: 1+ Modestoheb wihoddton ! | Subfraction ' Eormal wriften method: * IMedek foheb with oddtion
I Addiion is commufative , « Number ines: 1 o ' 1+ Number nes:
! : ' by e 3%l Subtroction is NOT | B a2 s
| bR T U s es R commutative or associafive | AL o
I i 304 2 130 40 5 60 1 I 2.
24 = 42 g ! ! 2 181210, s
: The ardr o adfon et churge herest * | 4 9 \ % : : : V- ? | 6 ! % s
So we can - - I = = R0-20-55
s ORI == 7= ot LA M M e wanra s
: Addition is associative : | : « Part/Whole dagrams: :: I ¢+ Part/Whde dograms
! " ! Remerber 00 !
Vo) (R (1) Bumanen |} 1 e : e
: 6+(3+U)=(6+3)+y ' Remember the place y L ! i When you subiract, the s Tolsl? v
X , ' value for each comnl ' (26 ) (50 ‘' order must stay the same. | L | s (a)( 2
' 1f doesn't matter how you group The numbers 1 1 1 — 0 i 0 q
U | I e e e e e e e e e e e = v L B
e T (Rt :
£ TR ) . ot i i
' Written Methods for Mulfiplication ~ GELOSIA: \ BEPEATED ADDIIN | Calculations with Directed Numbers :
| LOnG MUTPLCATION: * GRD METHOD: ' LT wu - , !
: ' : ' 11 Addfion , Subfraction |
1 1| x 200040 7 1 Py ! / 2 | 3 | 2 4 1t :
] 2 l* 7 | 3 600 120 2' 1 7 q | I | il “"“‘""""““"‘,:,"‘w%“m:" I m&gﬂmam;m :
I N 2 4 7 Hi e | gk ks hesmecs
X o2 3 v 60020741 | o S g g !
! ! 1 1
! 7 04 | ' ' ' 7| 42 ' Ei 2-3=-] ' 243-5 E
! ' 1 i i ! i
S SIIIIIISIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIC Generdisaon  t-s- --st )
] . _— A . t ]
NG DIVISION: Tsmeftodreiesonyps 1 L o
+ Written Methods for Division LONG DIVISION: . tepommm 11 Mulfiplcation  + Division :
i ) o 0o U 2 s of or dwor 1 HuTpieation !
1 SHORT DIVISION: ; ORT DI with ¥ s.I | this case, 6lf : : 2%-3 I .
v To el v T T T o o[2]5 2 'L Qblscby ' Rl imipka |
Do o [rs T T e T g . :
I i
: i ' i ! 0 1.2 T : ;
! ; o ] 2x-3 1
: | 0 2 1 Confinue ofter the decimal 1 0 | 2 | : - Thir;h of fI:his as the ! Fgb=-3--2 |
i point! If you start fo get ‘ negafive of 2x -3 ! =
: 8 | 'vé : repeating decimal, sfop : | 0. :i egi ' . _-éi+2_=-_g_ B i
L____________..____________._.________..__________.._..___' 1 |
CoS et SLERSSASER SRS SEE SRR ERS SRS SR==TT ames T * 1 Generalisation Models fo help 1
| Order of Operations 222! , Example 2 :qx . SRR : :
+ T -8x2+12+4 11 o 1t o be helpful o put 1
: 7 (l‘l' X 7) 3 b+y 3)2 x4 150 first we do fhe 1 K|+ \ colculations iwolving drected |
/\ So we need fo evaluate the ~ So we need fo evaluate the e 1 = e SR we coiets,
: Lok brackets first Ux7 28 " brackets first and we worls ! Mulfipication/dvison left To: ! +]+ [ § SRt shtbelt
! Pt Torght 6+ 437 'ﬂ":«}e‘ﬁg’mmn/ = 1= B ' _
- 2 o . ' S
i This is now 28 + 3 = 31 :MBMW7X4:_|ZN:sizt;;rocl’rzm;rornqlef’rto :: : \%ﬁ :
gnt- -1z = 9= ] 1




P

DECEMALD 1
JOIEICRLIMITANLY: 1
be able fo do? BUJCICTLRUIYA !
" What do | need fo T D umber !
1 0: ber e e its place in a n 1
, ld be able nd the number 1 _ ing on its pla :
! You shou value a 1! ds igit depending there are I
+ + Understand p s ! JMU@: the Valge 0 as a place hoider 1 :
- em : e Place Holder: we . ber : !
| ;HSTd and write decimal ntém | e Puace H:Ide;orﬁculo*’ place in f'nlggsiﬁve or negative e ones, |
' « Req siz VU one of a b that is ara © o
' imals of any | none ber . fo sep .
e Order decimals Is : | teger: a whole num< decimal poinf used '
! inequalty sympols N "LC(% anumber with a chislarger |
e Use cf decimals {1+ Decimal hs efc. " Tesw_hlg___----;:,
+ + Add and subtra decimals ' fenths, hundredt ST AT e '
1 e /i e eC i 1 ! ’ Ores W oo i
i 1 ‘ Ond dIVId . The 1! n‘ :COmp __________ ] . |S i
. mulﬂpe‘ro ted caloulations fo find L2 el conpares o o | Ordering Decmo !
. ey R o = e 1 i
: USSWeI’S fo queSTP . e e | | hequaities : E Examp'fs BIGGER, 16 OR 1667 i
; bbb o ,-Deum(]l Place Va bl > areater than : i WHGH | Method 2 !
R  hundr : ! * than : : Method I tenths !
] fenths b — 1o <Jess | 1o by ones 6— 1
1 s } N areater than or th? Lo Conporetoth [ ;
| I S less than or equa Do numbers with the | =T '
' o thundredths } -t o Do number of | RYE A
i P 3 tenths and c0or gy _ fo I same | .
: S :lo,ni;, oraroorooraoroot | eq;deqw fo |} decimal ploces | e S“"‘Sm e ;
1 i = 'mmm - 1 0 P n anont o hadeths |
LI Who‘épf’" r ] : ; | R 03 + OOI‘I' 1 : i 1 Weco of s fenths thon 16 X
E 32473511 4foiqseven E A esay oo E 1 Examples o E i '122 3 des | Therefore 166516 :
nd ) e three 1 : v : e | - 1
: “Three milion, two :g?ggzdrg fifty one paint : : ---------- E 553 SEt : : o L%) I— - R_O 30U or 00347 :
1 thousard, fhvee hu St oo P sequifo | 1 — © WHIBEER, 0304 or o047 .
| o P L N 4 22iseq 1 Bomp that !
5_°”ff-°"f--"""_-----"‘ﬁn'e Po2e2e | bty v s !
""""  infervals on a number IR R p— F 3 Eneen
! i 03 o ey rommmenyo) |
 Decima 0 o oz o oh o5 o6 or ob o5 | : E I ! i
! | . 1 T e - '
1 5 075 628 3 e
p 00250 g 2 1618 2 2-2- i“_z_ - L; é : : Related Calculations E
! 008 e [ '
o s v [ e 751542 [
T b '5,{,[;){ b Mulfiplying U hoow that 5x 2 10, :
--------- { 1 i = 10
------ ; ' Vsud v use any method fo : 1 X 2 :
+ Adding Decimals b o593 | | e IBE L s o —
I | i Lo AAVAEE P e :
1 " e
! S T ' 2 /14 ' 1—= !
i e i IRi [ 0 025 0 ! ) 1
1 Iy fit K)iﬂec?‘ ' 1 "2 [ - 90 therefore we ]
i +71603 ; e e : ! YO . 19x90= 1710 gge;;g’dwl‘l’ﬂuoﬁqm :
; T22.21 ] e - ’ I = 171 -
: 2 I . | - ' 9x9 !
1 T X - LI’ 2 75 _____ 1 _ 7 .
T | =577 1 @R el L 1 19x009 - S0 ;
i { : el e v 1 Bxo000d ol |
(Tt R T — - |
: fo - W@h_s _ - ":___:_- ------- : : DIVIqu Decs very iwmm in division. : :— - AmpLES tiey Points :
gt o wren ehod | The place hoider | b EX | e the ves |
T 1 ImOS Formal I ] tion: 1 tions to I ¢ Ke p X
g Subtracting Dec L f these give the same solu |1 Retted oo | pyopOYT'O? -
1 N +h L1 6x8-us . |fqouqre5_“0 1
St fr3e 28 E | 00515+ 05';1050265 mileger | | 4s 1 Ridisen E
en + () visor =48 ife it as
i I have a £10 note and Sﬁlmh - 4.2 P! |~5. both values unfil the “‘“m ity 1 06X 8-048 Wmei(l)n od
: £4.27 on sweets, How 26 ' i mitpy : ossnmton || 06x0, . | fraclTF it
: ? G . L thod | Remember fhat o . " g:8= Simpiq |
| bk & nieates poonroris | 9786 | -
: v L1l o0 | Which we 6o rew Lo
BEACRY: t 1 - 03 120y b
i Y62 7 left : 112043 1
:—7;3 £5lSk DL
1 5 47 | S
V5T (3
:
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+ What do | need to be able to do? E
You should be able to: i
« Understand different representations of !
fractions

Fully simplify fractions

Recognise and find equivalent fractions
Convert between mixed numbers and

* Numerator: the top number of a fraction
» Denominator: the botfom number of a fraction
* Equivdent: of equal value

improper fractions
Add/subtract any fractions

« [Mixed Number: a number with an infeger and a proper fraction
* Improper Fraction: a fraction where the numerator is lorger

Add/subtract mixed numbers

than the denominafor

9, 18.27,36,45,54, 63,72, |

4 miharenonder of |

_______________________________ U o e e o e o e o e e e e e e e e e e e e e e e G e e G e me s e e e e
. Hepyesenﬁnq Fractions O ) : :EQUiVCl'enT Fractions Each of these dagrams :
I @ O i ; Two fractions are equivalent if they represents  eqent o "
: meroty é Ol i || E : represent the same quantify They dl show 2 ouf of every 3’
: a2l AA A ! | 1 he rumerator nd derominatr ,

e i
! goanvoll v OO TAT 1) mimeweme |
: x . 1 : x5 I,QZ :
: We say ‘three quarters’ or “three out of four” All of these show -I.I 75 / : : 5/_N25 a =g :
__________________________________________ - = =
Rt sttt 0! bez'% v E
' Mixed Numbers and Improper Fractions | (Fractons con represent i T T TR RS RS RSP -
! more thanone whole. |-/ | jm === =========--=—===-—-c-c-----c----
3 (DCD L 'ZF l ! + Smplifuing Fractions 1ot avas sryou factms  gucan 1
v b The denominator fells us how . o ‘
: 2 - I | mww&wim : : 2,%' I 4’3*2’2"’[ I g Sometmesa o ok, e :
= m | T R b
i I I B Mewsemoewes : ;U ? 2 6 3 rooﬁglsethe 1 !
3 I . m‘;_:;“m“ ) — | e F pr | o :
: | . : i l ;lg mmgzhs - O ) ) i
! | | 0 e LU BRIy |
: | I 5 1 EmR 23 0 5 |wnem
U SV -, S S A :
------------------------------------- L il e e it~ — — " Sy |
f Common denominators ! ; Adding/Subtracting Fractions Gommon mulfiples ¢
' 1 : [
' | | | 3 a3 l 3 f ! |
] - = 1 ! + — - . _l + z + —I i
S | o0 50 | §op | 2°35'%
[ ]
; l l : : 10is a multiple of & I 12 is a mulfiple of 4 I Here, we know tha 2 and 3 share :
‘ | | 3 4 : ,(sz)so,using | (4 x 3) 50, using ! ocqwmnnuﬂpleof‘é,so'rwemn :
: | 07 T\ equvdent fractons equivalent froctions o fpeebp
: | | 10 ) we oo say % - % l weensay - % | ; '
[] i é¢ 3’. + -l =z = I
= | EE A e Bl T
- 'vio oo - R AR
\  Remember that the | veonsa st s rems I 1! | @ = | = I
3 denominator doesn't charge | £, You must awags fuy -, + | | '3 |7 s '
: | simplify you fractions = 4 : :
e e e et e e e e e e o e o e e e e e e e e b o e e o e e e e e e e e e e e e e e e e e e e e i
R e B = = = = = == = = e = = — = = = e e e s
| Addng/Subtracting Fractions Different denominafors 1+ Addng/Subtracting Mixed Numbers ;
1! ]
E _é* % WeneedJOﬁndoT ; %§%= 9.34%=% : :mﬂm |%+ 2'2 iﬂﬁw |%e 2‘5 E
common aenominator 1
E using equivalent fragtions ' s s 73T 393 §§§ E :@@ . (DCDCD I K =@@ - % E
frastons are, [ . s 3 l

P14 |—— — —— — e - QOO R
' 5700 EdkdcEEERD 5 4 45, 28 73 113132 , :
! b+ B | 79 6 65 g3 tesemen 1 VNV Sowehve | 7op g »
: 3 = .]_5. ﬁ I Remerber ou can fd the LOM of 7 and 0 mmed : ! % 3+ ”} =lhl‘ I 4 ' 4 ’ E ) LI- 4 '\ :
e T2 20 | P 18 AT | e 8%
i v ‘ i
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What do | need to be able to do?
You should be able to:

* Muttiply unit fractions

*  Mulfiply non-unif fractions

* Use cross-canceling to simplify fractions

before multiplying
* Divide integers by fractions
* Divide fractions by fractions
* Find fractions of amounts

* Use a gven fraction fo find the whole

Multiplying unit fractions
Iy, »
) X 3 One half of one third

} ) -|
Spit inlo thirds 6
e~
Sphf in half

ey Words

change the resulf

See.cross-conceling

Multipluing any fractions

for a quicker method'
Ex [ | Example 2
Zotrpiz q IQ)(_&ngFL%
5865 | 7°b xb %
o theds of fwo fifths” I - 3 )
|
ﬁ Another woy fo think of it. I Exomple3 l % X23
xoponso(nof I éx]_ .21
wormerms | 273 62 ]
l " 37

Reciprocals A number mutiled by ts 1

3. 1 Think of this as how any
fimes does a third go info 37’

there are three thirds in one whole,
so there are 9 thirds in 3 wholes

D e e e
Find % of 24 Al
) [ o
3is 8as 24=3-8 Eoch part must be worth 8
2 ,
30{" 24-=1o
Find B of £105 L5 0 1050

Imso 'mso Icmlwwlzwlwwlm&lmw 'mw |uosd
l 7 x£1050 = £7350 '

B of £105 - £7350

reciprocal is aways |

1 ;
2x 7=| | widng by 0 frection, 5
| s the same as mulfiping
its” reciprocal,
pxl.l e
IExomple‘
1l 3.4
The reciprocal of a'is @ | -
3x3=9

) 5] 5 5
L J
15 /if 3 parts - I5, then
one part must = &
The orignal number was 20

% of a number is l6. What is %of the number?
(8 18[38]

If 2 parts = I, then
o one part must = 8

The number is 6 x3 - 24 So what is & of 247
One quarier is &

6|6 |6
3x0-=18

e e e e e e M A e e G e M e M e G mm m mm e e M m S e e G e e e e e e e e e

* Numerator: the top number of a fraction

* Denominafor: the bottom number of a fraction

* Unif fraction: a fraction with a numerafor of one

» Commutative: changing the order of the operations doesn’t

* Reciprocal: the reciprocal of a number is | dvided by the number
« (oprime: Two numbers which share no common factors lexcept 1)

e e o ——  ————— —  ————  wm m  m  ve m m m w  wm m w

S0 the original price of the TV was
5 x £50 = £250

]
I
: 2y 8.1 e
: lz 7 7 Ty swmpified aread]
]
| Example | | Example 2
]

|
E Syl Ky
! 1’9’ 2 12 9'53
E’fhils beo;mes . }Thsbecomes
tixé Ix4_ 4
"1 5 5 | 35x373
1 Remember; |
: Muttiply the numerators then |
\_Mltpl the denomndtors__ .
E Dividing Fractions
' Example | : Example 2
]
v 2.5 1 5.5
3T : 2~ 18
]
12 { , 3
! | 12" 5
o,
P 3X RE—
E | 2Xx5
N
: | 10
L e e
+ Worded problem
]
]
1 ATVis on sale for 2/5 off the price. If now
1 costs £150. How much did it cost originaliy?
: sale price discount
I
: |l £50 [ £50 [ £50 .| £50 | £50 |
I
: £150
]
i
]
]
]
]

—— - . - - e e S e



* Gonvert fluently between fractions,

E decimals and percentages
+ + Order fractions, decmals and
' percentages

Kinow the key FDP equivalences

HIGHER TIER ONLY

« Covert recurring decimals info fractions

—————————

e e o o o o o o o = e e e e e b e e e e e e e e e e e e e e e e e e e e e e e e e e e
et [ i
i Percentages fo Decimals 1} Percentages fo Fractions :
]
! Convert 377 to.a decima |1 Convert 377 to.a fraction :
1 Remember this means 37 out of 100 or 37 | 1 Remember fhis means 37 aut of 100. We can '
! hundredths. If] hundredth is 001, 37 N owrite thisas 37 oL :
' hundredths woud be 037 e 100 |
- L~
o s 1 yoode o2
1 87-08  017-0001 | :
1 1 s/ =
: : . 857 100 20 Percentage — Fraction, i
. Percentage — Decimal, +100 TN wie oer 00 ey !
L i o o o o o o e o e e e e D S o == g
| . T e e e e e W e ) 1
1 Decimals o Percentages E ' Decimals fo Fractions e eenar E
J ! Simplfy your
i Convert 063 fo a percentage ' Convert 063 foa fraction ™™™ E
! 063 s equa fo 6 fenths plus 3 hundredths or 1] 063 is equal fo 6 fenths plus 3 hundredths or 1
63 hundredihs S0 063 =63/ ! 63 hundredihs. We can write this as %% |
" 1 1 ]
' 023-237  0535-5357 | 1% p3- 22 :
1 100 &5_ _lor
1002-27 213=2137 " 053, 200 !
: 002 e l
] - ]
| Decimal — Percentage, x100 1 frewe o it St !
S EO PR
g B e O N TR, K
- Fractions fo Decimals i+ Eractions fo Percenfages 5
i Convert % fo a decimal :E Convert %’ro a percentage :
' 1 I ]
: Remember a divide symbol is an empty fraction, ; ; Here we need to be confident with equivalent i
1 sothisisthesameas 2+ 5 :l fractions. We know percent means out of 100
: =04 0 ,L} :. s0 we need Yo find an equivaent fraction with a :
: —— 50270 ! denomnator of IO i
1 Bemember 1 i
Wy o 2-38 . yoy :
' b0l =025 105 ' 5 00— .
- ¥ l
b e e e e e . —————— - L i o 5 e i 6., 5, ] T 0,
= SSSSSSSsSS==SERE== Ritcclalatclallelololloltci ittt 1
: . . 1
 Ordering FDP (= | 1t fhey FDP Equivalences !
1 Put in ascendng orde»:ll ' Dt
1 0340303 357 ¥ Z:geﬁd ., | Decimal [percentage] Fraction | !
1 L Choosea form focompare them n, here FD oW some of 0.5 50% 2 1
1 let’s choose to compare them as decimals : : 0.25 25% 3 :
: 0303,0303035,031 41 the hey FDP 0.75 75% R
1 2 Pul them i gscendng order: 03,0303,031.05,035 |} eqU'Vdences ' 0.2 20% : '
1 i 1 Without working py 7 1 I
I3 Convert them back fo their onglnal form 11 them out : i 1:’ ]
i 03,0303, 3,357 1! D e !

L T

* Percent: parfs per hundred

* Fraction: how many parts out of a whole

* Decimal a number with a decimal point used to separate ones,
tenths, hundredths efc..

* Tenth: one whole splif info 10 parts

* Equivdlent: of equal value

* Recurring decimal: a decimal number with a digit that repeats forever

=
17%)
<
o
o.
o
7

Somefimes, it can be helpful to draw a diagram to help
understand what is happening

The fraction of yellow squares is ,Alo

The percentage of yelow squaresis 177

| want fo make 0.53 of this big square
orange.

Here are 100 squares | have 17 yellow squares.

So | want fo make 53 hundredths orange.

This is the same as 537 or 23
100

Recurring Decimals o Fractions

HIGHER TIER ONLY
Example (ONF RECURRING DIGIT)

Convert 03toa fraction - 03333,
10x = 33333.

3333.-0333.+3

10x - x = 9%
% =3—>x-

Example (TWO RECURR IS
Convert 035 foa fraction x = 0353535.
100x = 35.353535.

Because we have two

dgits that are repeating,

weneedtom\:twnm 9% =35 =—> x-= QQ

bylo0 929
Example

Convert 0.25 1o a fraction x
7 10x

{ Here, we cannot just take

. ) 25585 -255.= 23
. = 0255555
o7 0x - 25566555,
’\ 2555 away from 0255 as we ) 100x = 2555555

( wimtreducelttoonmeger
W 23— x- 2

100x -10x = 90x

<] (@)
"
o b—

90



 What do | need to be able to do? ;
+ You should be able fo: !
E » Find percentages of amounts 3
1 * Increase or decrease by a percentage
1 = Find percentage change

i Find the original amount.

= Percent: parts per hundred
» Jimple Inferest: interest calculated as a percent of the original amount
* Compound Interest: interest calculated on the amount borrowed plus

i

|

i

1

]

]

i

. 1]

* Express one number as a fraction of :
1 the previous inferest

i

1]

]

]

i

]

L]

=

another
* Increase or decrease using mulfipliers
* Work with simple interest
* Work with compound inferest

Percentage Increase/Decrease

= Multiplier: the number that you are multiplying by
* Increase: make bigger
» Decrease: make smaller

! Percentage of an Amount elpful Percentages

1 1 |
i ]
! R0sorins 0§ 1 ! itis hepful fo remember fhe rebfionships !
i T h ﬁ: ! between some percentages fo help i
] 1 . ]
| . _ 300 Y I |'S[I)ef'ﬂl‘lpTh(ipYOCC.SSI '
'@ IOQ/OHOO, 30, FEEEEEEEER 1 Methd | Method 2 !} 50/ ihif of 100/ o fd50 of omethog wec !
! 107 of 300 = 30 ' ! § e 1
] 11 12/ ncrease means I We need fo find 127 | Gz !
— ——"'-——T ——————————— - | we have 1127 of the I of £400 ! y 25/ isaqurter of 1007 Tofnd 257 of somefting, 1
] pooigndprice Sowe oo i RS :
' 7 of 240 = 240y | 1007 Of 480~ 480 1} arenow findng 11277 | ioz of £400 - £40 4 1107 i ane fenth of 100/ Jo find 107 of somelting, we '
| @ IOQ 0 =24 '»| 107 of U0 - U3 : 1 of £400 27 of £400 = £8 j} gondvideitby 10 H
| @ 107 of 240 = 24 | 7y 117 of 480 48 ' | 127 of £400 = £48 1 207 is o ifth of 1007 o fnd 207 of somethiog, 4
. - / 5 i - / = 4 L. 4 ]
: 307 of 240-12° 100/ of 480 480 4 1 | S0/ ok E100" £400 | Py seondie s - :
: Abar model to help visualise it: 1 é%//%i\ t%% Z l;;_‘t : : 27 of £400 - £8 I We are increasing bq : : ﬁerm/ o :
1+ EEEEREEEEEE] | i 27 of £400 = | 127, s0addng 127 on ¥} Auscfionetoremember.  [Em w7 |or] !
: 4x3=72 Fang 07 5 o : : £U448 I £400 + £4B = £4UB : ! &%‘&eﬁ:}f - w120/ 207 Jaora01 :
: wivfn | Bl/oPHE0-EEE ) N FEFEERRE
I._____..___..__________________l|. ------------------------- e = a
F i ——— e — T () pletnieici-i-laaaivab b !
 Percentage Change R E 'Expressing One Number as @~ ++ Multiplers | :
igim vaue 1 [N ] Wh(]'l muﬂ. 3 w Wm-' rmﬂ- v W0|d I
E F X E E PCYCCHTOQC i ATRe E E represen’flzh:r ! represen’f?:ledecreose E
e 0 | o I oo v b 950
i , :l’ 1 ) S ' (N} y
: £'275' What was the 7 88 | 52%’(:?9 s e 4 2. d& .py 1 We are findng 1007 | We are findng 1007 !
s | P o200 100 ‘ IR RN YA Y'Y Vs .
! £200 ] | | SO ¥ ' :
) £180,000 L - —— 11 Asadecimal thisis | As a decimal this is !
1 £125 I\ ~~J - ] i
! oot bt ' £216000 | ¢4 37 ouf of 50 people in a closs are Manchester ' :_i_JQ_ . !
1 | Profit = £216,000 - £180,000 1 1 United fans What percentage of the class @ : _______________________ .
. - | om0 1 | support Manchester United? ¥ Compound Interest '
I o5 x 100 = 3757 | 36000 n 4 _ ! '
E 200 | 0,000 X 100-20Z E: % - ]rqo @ :Elmnﬁloqomabomchm1.nwns !
i | i1 (Gawanl oo 1y compound inferest of 107 per year How much
S SOy RIS S SO L e i s L a1 wil be in the account affer 5 ears? '
P HY o it ' TEREST. :
' Finding the Original = Apr of soesrecn 11 STl Inferest it ot e v |
. account.
' 607 of arumberis 48 Sdefor 8757 off. The vt jput £1000n a bank account. It earns smple 1 ™ I
! What is the number? | sdeprioe s £4950, how [t inferest of 10/ per eor How much wilbein  #1® 1070 £1000=£100. '
: ‘ ) mqgh dd they cost v the account affer 5 years? e 115 oﬁgr year |, the account wilt have £ 1100, :
v 607 of x- 48 | orgny ¥ iy{ e 107 of £1100 - £110 !
1 07 of x=8 'y INTEREST: Sy 11 S0 affer year 2, the amount is £1210 efc.. !
i '00/ f - SO | ! | Sepie rderest memns we cdcuate the inferest %n—v [N I
! oxT& | :: Aot & ot v ' IF we are increasing by 107/each fime, thisis |
i o Yo ) 11 the same as finding 1107 of the amount, or !
1 Abor mal fohep vese : ¥ 107 of £1000 - £100. '! mulfipkjng by || (see multipiers) Soanother
! £ of x = ; I ork this out is: !
HEEAHEEEBEA) 1257 of x = £4950 ! 5 years way we can w 1
! | | 2570 x-£99 v 1 Soeachvear, the V1 £1000x LIx Lx Lx Lix 1] -
) 48 1 account wil gain £ 100 ' i
¥ o i sese cheh ar rsver SoidbeBEER | 1007 of x =£3% : ' interest £1000 + (£100x 5} 44 & 5ears :
: mﬂmnmfmz\mmmMM l : : = £ I5OO : : OY £IOOOX “ i £|6 IO'5I thoow wheh oot fd o fort |
e e e e e e e e e T e e e e e A, —,—,,—,—,,,,™—— T e, e, e, e, e, r EE——————— 4



COEFHCENT TERm

ihe end of this unit, you should beoble to:

_________________________________ 1 Expression: a mathematical senfence

simplify expressions by collecting ke ferms
simplify expressions involving muttiplication
substitute positive & negative infegers info
expressions

[ I 7 S iy
11 ey
i i Coefﬁcuent a number used fo mulfiply a variable

mulfiply a ferm over a single bracket E ! Equation: a mathematical stafement where 2 things are equal
¥
[
[

Evaluate: work out the answer
Expand: muttiply ouf the brackets

expand and simplify mulfiple single brackefs
form expressions

Infeger: a whole number
Like Terms: terms whose variables are the same

1
[ |
¥
[N : axb : h+20 : dxdxd + 1+ Dotation: a system of symbols to represent information
Bbtsoft’ , o , h , d’ 1 Simplify: group and combine like ferms
3xt m{; o200 ] {1 Substitute: replace a variable with a numerical value
3t . ] esreeemmes L Torm: o single number or variable
h shared equaly info 20 growps. [}
i

Variable: a letter which represents an unknown number

VARIABLE EXPHESSIOH

! i
1 EQUATION Tt !
: v—[q 3X*l+ CONSTANT E
: :
: 1

Like ferms are where the variable is the some Chalengng Bxange

b ! B+ 2x k- Bx

Qand 4@ are lke ferms
X 2
same variable

nof the same
Aways check the order that the
> o
aperations are done Like Terms | X Unlike Terms
]
| hink of @ numbey, add & ’
o1 and then mafiply f by 4y P, uf

I
]
1
]
]
]
1
]
]
1
]
i A .
and are unlke ferms
4m g aeute
]
]
i
i
]
]
I
I
Y ]
]
]
]

]
1
]
I
1
¥
]
[}
[}
]
I
]
I
the variables are I
]
]
]
]
1
[ ]
1
1
1
]
]
]

1
2ab, - 12ab 1 2d, 3ds
1

“Thirk of a number” N t
“Add 5 toit” NS § eSS ICZzzZTZZIZZZIZZszIZZsIs
Tutpyit by ¥ Yees) 1 of Tor | Uplus 5, or
T I
U -

' ;
0 TR | 205 2U)+5
I thik of a rumber, N ) =28 =§+5
mulfpky f by fself, Tmes# g § : " -3
gty - 1] 3(2x + 4) means 3 lofs of (2x + 4) ' =
’ . . ]
%m?m mf, : RZ ;E Here‘ one way to think out it: ! i
iply it by i o) D) " [
w L i |
= o 1 6 (X% U )« remember this means x squared, !
Press T ¥ 1 1 plus 4, ol multipied by 6 remember |
8 rom i, maplyf by 3 - b Sx-=+ 1
and then dhwde # by 3 : : . . | l, :
Sonod St 08 1 o4 6(B% ) E?%ﬁ) 6(12)4)!
*Subtract 8 fromit’ ng 1t 110tX Z X h
o L » oy 11 = !
w2 ) e k12 B (0w eeluew)
3t ' =6(13) I <6(8) :
b e e R £ S S R !

e e e e e n e e e e e e e M e M ms ee e e e e e e

axa=a 2bxb=2b2
BcxBc-@c”  bdxTe - Y2de

3gx5fg-BxBxExgxOxExgxgxe @

¥

Ty

:I

E E Remember, a = symbol is just an empty fractionl

E g K L
:Ed ds dxdxdx d, h':'Lll’\Z:GxKxQ ]
X

'y

'y

:I

II

axdxd _L
Sx[x[xh 3

1f <3¢ *j;‘;’:f i ehegh’ T m



By the end ofThts unﬂ you should be able fo : :
« describe pictorial sequences and find the next term |
;
I
I

« describe numerical sequences and find the next term

« gven arule, find the first n ferms % 3

 find posifive and negative nfh ferm 1y Arithmetic: a sequence where the difference between the term s the same
 solve problems with nfh ferm ¥ 1 Difference: the gap between two terms in a sequence

* recognise imporfant sequences l Fibonacci sequence: a sequence where the next term is found by adding the Two

- previous terms fogether

'Q ' ¥ ; Geometric: a sequence where each term is found by mulfiplying the previous ferm
! Arn‘hme'ﬂc sequences are one where the dfference between ! 1 by a fixed number

1each ferm is the same - Position: the place of a ferm in a sequence

: Sequence: ifems or numbers puf into a specific order

1Terma smgle number or variable

123 4.5. 25,81 510, 15, 20,

L
]

:l : 3 , "

T ® ® ! 2,5 8 1 1, . -

IGeomeTm sequences oremeswhere each fermis foundby 11 @ o e " 4 _‘ '
.mumplqmg previous ferms by a fixed number y @ 000 ..... 1 Eoch fime | am addng three, fhis means
1 - 1 My term-fo-term rule is “+3’ :

: 2468 103090270, 3,6-12-2% 1} eanimelonatigoecickiote @ h '
! 11 1op and bottom on both sides, so the [3 ! I
: : : next pattern in the sequence is: : :
e o el afafifenfiogedl ececcee | '

The 2nd term = @

: : The second term of P TTITIITIITIIIITIITIL I
: The term-to-ferm this sequence is 3 : : — : : — ;
Yoneis 12 ' ' '
| 13,5, 7.9 11, '} bampe ¥ ;
: . N i The first term is 5, and the rule is add 4§} 1
' This is an arithmetic sequence as the difference : ' Find the first 5 ferms : X 27 M. :
: befween each term is the same W1 ' !
H i The 3rd ferm =@ '

I
I
1+ Example :
1} Find the 2nd term of the geometric sequence:s
I ]
¥ 5, 20,40 ]
[N ] .
[N ;
" ;

1

nth ferm

3rdferm: W3)+ 1= 13

the nth term is:

The 12th ferm of the sequence 3n-4 is 32

I
]
]
]
i 1} Triangular ﬂumbers P '
| H ] m s EEm EEES :
: 1t Fnd the nth ferm of the sequence 1 | 3,6, 10, I5. ]
1258 1L i il 1
i " 2,58 1,4, H ik i
: i '} Square Numbers EEs EEEE
" 111 Find the ferm-to-ferm rule 1 m 5 EEE mmmm |
' How do | get from each posifion fo each ferm? ! g% 9 1625 :
' (fx3)-1-2 ! ORIUN S :
b (@x3)-1-5 The position-to-term rule is i éo0 o :: Fibonacci sequence Foch lerm s the sumof fhe §
. “3 -1 presiaus Two ferms |
t (§x3)-1-8 X3, 12 Write out the times table of that :: 112358 T
L @x3)- 1= i 112358, o
v (§x . 1! common difference : V‘l 1
L (§x3)- 1= 1y " 2|
e e mmr e e " 369125, . . N
————————————————————————————— 1 =
| Eindng a gven ferm n o sequence - 1 3 How dowe gef from e fines $1 Exgmple :
1
{ Findthe I21h fermin he sequerce 3u— 47 1y Totie To ng qug;“(;;? ' The vue is Une | Find he first 3 ferms E
. [N} (2 2w i . - I
i U= -y = 1 10 e term: W)+ 1=5 Subsiitute the
: 3@ I'l' 36 Ll' 32 :: 2 5 8 ” %q’, L E : 2d ferm: B(2) +1 = 9 nurria:{;vmgi L?e,;f:rm E
1
; ¥ | ' :
X " L 1
1 h g '
1 h e




REASONING WITH ALGEBRA. ..
Forming and Soling Equations

| Reuords

I |
[
: : Inequalty: an inequality compares who valies showing if one is greater than, less than or
| Bu the end of this unit you should be able to: | | equal to another
* Solve inequlties with negative numbers | | Variable: a quantity that may change within the context of the problem
* Solve equations with unknowns on both sides| | Rearrange: Change. the order
I
[
|1
|1
I

| What do | need to be able

| to do?
!

’ 33!: FIEQUAES WA KSR o ol nverse. operation the operation that reverses the action
Substitute: replace. a variable with a numerical vale

*  Substitute into formulge and equations
* Rearrange formule Solve: find a numerical valve. that satisfies an equation

[ Sobe equations vth brackels @ | |Form and solve equaltes @ |1 inequalties vith reatives

I !
TN ETEEX 3(x+4)=30 I Two more. than treble my |I Method | Make x positve first
30 I P romber is greater than 1L/
Expand the brackets . || A=3x>17

I

|

I

I

IIIIII*III’ IIFthebI f valy I 3 +3

| [ ¢ ISR ¢ I ¢ D 1. | Find the possble range of vabes *Ix v OX

! e R-30 N 2 —

| -2 -2 x>l || 7 x is true for any vabe

l |1 Sole il 6o ek

: II K €— -3 €— -] — || :I +3  +3

| At T >3 I 22 v, G

I—_—_—___—_____T_—____—____'_______==I_L' _________________________ " SMII‘:I i 3(-6) - 20
i [BI%B'

K
| Sol ities has the thod I'
I Soking inequaities has the same metnod as [ Method 2 Feep the regative x

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I Equations with urknonn on both sides 11 Inequaities with urknown on both SICICS 753 TRUE/ CORRECT :
|
|
|
|
|
|
|
|
|
|
|
|
|

Rearranging can ako be checked by substitution
Rearrangng s often needed when using y = mx + ¢

eg Find the gradent of the Ine Ay -4x = 9

Language. of rearranging. . ..
Change the subject I _ _
Make XXX the subict ectfist -

Make y the subject first y = 4x + 9 Gradeent = 4= 2
A

: &5+ BEERE |I equations
I -3x -3x x| x Xl 24 :I 5(x+4)<3(x+,2) Check it
| x+5-24 e || Bx+20<3x+6
I 5 5 o7 || X*+20<6 5(-6+4)<3(-6+2)
: a i 1 <-4 5(-4)<3(-6) |
X= | x<-7 -20<-18 S —
x-H | X<-f : troe...
L |L 2018 smoler than - 18 II l \
I E(.)______;'_‘;;.E'____t?';‘?____g;:it_m_:}:i;kE;_'___.T__.'__-_—;'-____'___—;-___T_—_i | _ -5 \/\/hen gOU muIUpU or dhide. bg a
| £O Uige 4 i neggtive you need to reverse the
I Formulge — all expressed in symbols Equations — incide rumbers and can be solved | ! nequaity
________________________________ e ——a
_______________________ . [—'—'—_——_____——____—_——__'I
: Rearranding Formulae (ore step) H Rearranding Formulae (two step) I
I | : I an equation (find x) In a formula (make x the subject) :
= + —_—Q =
| X xtyre 1 4-3-19 Yy-sta !
I Y I ; Rearrange to make y the subject L 23 43 S’ f I
I y=x-z :| 4x- 12 _f‘t ‘igs I
| I | +4 i 3+ 4 X=a+s :
| Yy—>tz—>X Using inverse operatiors or fact | || St y I
: y z » familes wil guide you through I : \ Y J I
o ing f I
| rearangng omioe I : The steps are the same for soling and rearranging :
I I I
| | I I
[ |
| ! |
| | |



— REASONING WITH

@whisto_maths

the end of this unit you should be able to:
Solve. problems with direct proportion

By

HEOMETRY. ..

Proportion: a comparison between two numbers
Ratio: a ratio shows the relative size of two variables
Direct proportion: as one variabk. is mutipled by a scake factor the other variable is muttipied

Solvmg mt|o & proportton problems

* Use conversion graphs by the same scake factor

: go:‘/e pr ;?b'emsbrith inverse proportion Inverse proportion: as ore variabke is mutipled by a scake factor the other is diided by the

* Solve ratio probems

* Solve ‘best buy” problems same sea foctor
e
I (s ore variable. changes the. other changes at e Conversion Graphs Compare two varisbs e

| Direct Proportlon

the same rate.

4 cars of pop = £240
4 cars of pop = £240

This muttipler is the same
I the same way that this
would be. for ratio

ore unit is worth first
eg |can of pop = £060

|

I

|

|

| <

| = 2 cars of pop = £120 S
|

|

|

I

1
¥
N
This is a multiplcative change M "1
 E* <
g 12 cars of pop = £720>a : : f ’”73%3
=
Sometimes this is easiest | | Lab@[iﬂ@ of both axes
if you work out how much | : is vital
!y
L)

| Exampks of nversely proportional T is inversely proportional to G. When T=2 then 6-20
| relationships +2 X 4

N
I Time taken to fill a pool and the S
: number of taps running T ' 4 8

4

| Time taken to pairt a room and the o : i 0
I romber of workers L
| X2 +4
e e e i e P e e e o e e e e e

|
| James and Lucy share £350 in the ratio 34
| Work out how much each person eams

|
I I
I I
[ I
| Model the Question ares 11 there? : can of pop
I ~
| James: Lucy T Modelthe Question Ble pens | Shop A
| ) £350 || Ble :Red I 3
| 3 4 1 5 | ' AR 4 cors for £120 3 cans for 43p
| T . - | 4+£120 13+£0.93
| Fid the valoe of one part ~ £350.. 7 - £50 [ [] - orepat Red‘_'_p‘ens - oers || Cost per Elbws 3333 £lbws 323
| Whoke: £350 - 0pers ' ound : ;
| 7 parts to share between I:I - ore part I | : cars of pop wars of pop
| (3 Jomes, 4 Lucy) e I PUbock o the avestin Be pens = 5x 10 = 50 !
|Put back into the, avests 1 Bl - Red e P | Shop A s still shown as being the best value but
James - 3x £50 - £50 M 5 ) I Iy | pay dttertion to the wnit you are cakculating, per
James: Lucy | | 10 x 10 : item or per pound
x50 3:4 50 £350
X ' ' 50: 10 : Best vabe 15 the most product for the
£150:£200 f | lowest price per unit
i

— e — — — — — — — — — — — — — — — — — — — — — — — —— — — — —

|

Inside @ box are. blue and red pers in the ratio 5:
[ there are 10 red pers how many blue pens are

This is always a straight ne because ds one variable

increases so does the other at the same rate

To make conversions between units you need to find the
point to compare — then find the associated point by
Using your graph.

Using a ruler helps for dccuracy

Showing your conversion lines help ds a “check” for
soltions

To cakulate best buys you need to be abke to
compare the cost of one unit or units of
equal amounts

EN Shop A Shop B
4 cars for £120 3 cans for 93p
l£1.20 +4 l£0.93 +3
lcanis £030 leanis £031
Costper tem 30p o 3p

Shop Als the best vale as it is Ip cheaper per

There are 50 Blue Pens

e e e e — — e — . o — — — — — —



. \/\/hoT do | need fo be able to do?

: You should be able fo :

1 » Recognise metric measures

« Convert metric measures

« (alculate with metric measures
« Convert between units of fime
« Understand compound measures
= Work out compound unifs

' Metric Unifs
| Length

Length: the distance from one point fo another

» MMass: a measure of how much mafter is in an object

« Capacity: the amount an object can contain (usually liquids)

« Volume: the amount of 3-dmensional space an object takes up

« Convert: change a value or expression from one value fo another
« Unit: any measurement that there is one of
* Imperial: a system of weights and measures originally developed in England

b oo o o o o o e e e e e e = e =

1
1
1
'
. Miime The cveroge et 1y : . . _
e Cen’rb'ngisesh;ﬂn) ol 1+ Metric: a system of measuring that replaced the imperial system to
| - Mefres n ‘Wi P11 falinne with the rest of Europe
U« fiometres 1 i
- | 11 Gompound Units: units which require two types of measurement
1 MMass The averoge L : 1
| N ‘;“"e ------------------------------------------------
i+ Grams(g bos- - FTy | pomm e m————e ot [o========-- [oo=========
I+ HKiograms (kg) sy g =3 :;Le th j Example | j Exampe 2
;- Tonnes (1) ; 3 —DQ—/_\ AL A : Cavert 123mtomm | Comert 28400 obn
1 Capocity e e 1 MM cm m km = ! 28400mr - 28400m
Lo Mlitrem) | PSR N S N A< "
e Lired - | e I 28u0om =284
S AN i1 |1omm = km | 12%m - 1230mm | 000
eisbiniiniiviuiii Y =mwmewmomnm I 284"~ 0028tm
+ Imperial Unifs e | 1 00D b o ot oms g ene :
I Length fel :::::::::::::::::::::::::::I:::::::::::|::::::::::
11
1 [[roh=25om] [ foof - 12 ohes] [Tmie=Téwm] : + Mass | Exooke | f e 2 |§ﬁ%§mm
! - Convert 1458t fog | Convert 15600 tokg | )
i | how much wil 12 weigh?
' Mass : : : shg‘ 81 | 1000 | 1000 Leovewmswermhgs
! 1458t - 45 ~ 2 X
! [Fource = 25g] [fpomd - o omces | [ pans] 1 1 L L i - " ; B600g < lothg | £ B3
! by M | 149853 = 1458000g | | 330+ 336
. , Jaeees) 11l 1000g - kg I '
i st - stone l .
Bl 1| 1000Kg - 1 jm’"“” : [ oo
1 |Ipint = 568mi In your exam, youwillbegventhe | Voo e e e el e m oo o O S
I conversion from mefric foimperd | = = = = = = = e e e e e e e e e m e —— e —m— -
! . if needed but it’s owoys usefulto {1 I Example | | Example 2 | Example 3
: | golon = § pints be famiiar with theml : 'VO!_an | | I Ineed 101 of water. | can only
PR T T s A 1 : I Convert 5000ml to I Convert 12571 to ml I buxy 300mi botties How many
afntie ettty S N litres botfies do | need to buy?
i Time AR ml | ! | we mulply by 1000, | B
e o = ~/ | 1000mi = |itre | © l
1 [Remember: o 1 : 5000 = 5 litres i i 10,000 + 300 - 33333.
! 60 seconds = |minute | (DON'T FORGET: 15 minutes & 5l l | 1257 = l2570m| So we need 33333, bottles,
00 minufes = | hour often referred foos a quarter) 1 1 ) ' bt "t by 033 of
|obhors - 1y | (oromtor s Beoqmie 1 |1 ”3 RIER) | (Gves | e |
1|7 das - | weeh ereredtos i tor | | ':::::::::::::::::::::::::::::_':::::::fj?:::::::::
1 1
~
S COfT\DOUﬂd Measure Densit, Mass, Volume | Pressure Force, Area
B | { Exampe 2 : A ' Density is a way of loohlng ;'\i:';nwtf:ce
Convert 34 days fo hours ; Reec; ﬁ”??‘f a s:nd‘ll«umel 1 SpeslDstone e [=1=N] ieinasie 3olume berg crled por
puzzle in 354 sec | .
Step | | fakes 5 minufes and 20 1 remcs; e’;r(l\:]eésuég%ng I:pigd © © The standard unifs are kg/m’ or g/em’ (= === T = — — ———
ldog- 24 houws, 50| 5200 Who fshed the 1 | RS | —————————- | Aboxis plced on a tade on
3 s - 72 hows i quickest, and by how long? ' nmp w 200min 30 mins 2 | The densify of ai is 13kg/m3 | exerisa foroe of 200N on an
dogs | 1 400m in 60 mins | Calculate the mass of a baloon which | areaof 40cm” Find the pressure.
| REECE - 354 seconds ! 400mph | haids 00035m° of air. ,

| 60 seconds = | minute
gsquf“:;ffqm oI 1300 secands - 5 mintes

nofodoq 24 hours

nof'odoq 96 hour's REECE - 5 mins H4 seconds

quicker

1
1
1
1
1
1
1
1
1
1
1
Step 2 :
1
1
i
1
1
1
1
1
1
1
1

|
| DANEL finished 34 seconds
|
i

[ it T T S

I takes Ryon 12 minufes o travel ISkm, | I ppesgpeFORE T

what is his average speed in km/h? | MASS = DENSITY X VOLUME i AREA

. MASS = 13 x 00035 200

DISTADCE e ths s o) | 0SS~ I pressure - 200

- TmE tmesnmiesrign | MASS = 00045%g | 40

B now! 12 minufes is 02 of \ l I PRESSURE = 5NV/om’

SPEED - 02 :in:o l“;’esf:/:i}s:mﬂz I we know the units must be kg as '
02 hours | the density is gven in kg/m |

SPEED = 75km/h



@whisto_maths

I

I
lo do? |
By the end of this it you shoukd be able to: |
« Name 2D & 3D shapes :

Recogpise Prisms I
o Skeleh and recognise nets I
* Draw plans and elevations |
*  Find areas of 2D shapes |
*  Find Surface area for cubes, cuboids, I
triangular prisms and cyinders |
* Find the vome of 3D shapes :

AD: two dmensions to the shape eg length and width
3

D: three. dmensions to the shape e.g length, width and height

|
|
|
|
|
Vertex: a point where two or more ine segments meet :
Edge a Ine on the boundary joining two vertex |
Face: a flat surface on a soid object I
Cross-section: a view inside a solid shape made. by cutting through it :
Plan: a drawing of something when drawn from above (sometimes birds eue view) [
Perspective: a way to give ilustration of a 3D shape when drawn on a flat surface. :

Oreas and vobmes can be |
kft interms of pi T

| Oreas —square units
| Volmes — cube units

e e 4
| Name. 2D & 3D shapes || Recomge prisms 0 soid object with two dentical ends :
: and flat sides |
OEmmANm 0 [S\ R
I - I
Iy Fe T Tr Vol {] bexnaon
[ Saquce Rectange g R L woktgyor S The cross section wil ko be identical :
| to the end faces.
LT OSSP Am S T
l Trigreiior um bosed 11 0 cyinder atthough with very similar properties does not :
| ::ne Cufrcier Sphere Prm Telaredon %0 yamt || have flat faces so is not categorised ds a prism |
P ] T S e e e o
_________________________________________________ 1
Sketch and recogise rets |
Fal
Do they hate the same A
Visualse the fokding T " rumber of faces? < /’> I
of the et —— |
Wil it mke the L Where do the edges AVARN
cuboid with al sides ) Jon? |
touching _T""""*"T P - |
i ' Ore the shapes of the < |~
-——-;—-: " faces correct? - :
o B d
__________________________________ r-r—--H-—n—m———F————"—""——=—"
I OCL OreQ setching et fst hebs o viwke d e sies | | Volumes  Voume s the 3D space t takes up —dko |
: : : thal vil form the overal surfoce area : [ known as capacty if using lguids to filthe |
| I I A |
I I Front and |25 7 z I ] ; lr] Some. 3D shape volumes can be |
I ' . back o I | fﬂ'w] calculated by counting the number of |
I [ | Forobesond “xT |z | T cubes that At insde the sha
. , _ g pe. I
| Thedrectionyou are considering the shape from || wbodsyuendo ey Tooad 2x6 | B I
| determines the front and side views 1l fmi‘éﬁ;ﬁ L7 Bittom g6 ) S : [ RN ] :
————————————————— Cubes// Cuboids = base x width x height
_________________ | | | |
,Grea Of JD Shapes For cbershopes - ot f the ks : | Remember mutiplcation is commutative I
are the same, so cakulate the | |
| Rectande | Triange . i ikl ( R— I
| Base x Height KxBasexPerpendwbrhay\t _________________ I [ — Cross section I
[ o e o b T |
| o 3} : |SUffw€ Ored - CUINCRYS  1ye e of tre cick : | |
| Paralelogram/ Rrombus | : ) «— X radus? | | I
Base x P — R
: erpendeub beight ¥ (romiesece] Tre vidth of ths face is the | : _ Prisms and cylinders :
I | i<_ same. ds the circumference | | Oross section = area cross section X height
I Oreadt i - | i i - I [
| rea of a trapezium Orea of a circle | | b 70 x dometer x height |
| {a+blxh. 7 X radus? [ | [ L Helght can afso be described as depth :
2, |  Repleplelapleiey ey gyl el
| I r -
| | | |
| I | |
| |



| e Sive simple two-step equations

| Confidently name angles using traditional conventions
\ »  Measure and draw angles up to 360°

| »  Understand and apply basic angle facts
:
1
1

fjocent: ljng next fo each other
1 Angle: the amount of turn between 2 lines around their common point
 Diagonal: a line segment that directly joins 2 corners (vertices)

""""""""""""""""" | | Inverse: the opposite operation

*  lIdentify polygons and their properties
»  Find missing angles in triangles and quadrilaterals

! rregular Polygon: a polygon with unequal angles and sides of different sizes

9 There is more to this than just spofting the answer .

1
m_s E ' Paralel: straight fines that never meef
! + | Perpendoular: siraight ines that meet af a right angle
M-4-3 ! :Eo_lqgo_rl: an enclosed 2D shape made up of straight ines
s o 1 Quadriateral a four-sided polygon
m=3x4 ! Regular Polygon: a polygon with equal angles and al sides the same size
n- 1 Solve: o find the solution
1
1

Sum: addition

D ———
3 a penci and join fo the
Draw a 45° angle ange point use a ruler)
¢ i ’

Use your knowledge of straight lines180° and”
angles around a paint 360°
measure

! “
] i
1 11
. T
1 11
. "
! the smaler | |
i ‘4 & angle first ::
' fess than 4%
I 11
] [N
! N
! 11

/s 'u{
S - =
Feg s
f 180°) . \” '
) make sure the cross is at the end of the angle
360° - smaller angle = reflex angle the e (where you want the angle) the line. segment paint e fwo lnes meet
1
D o o o o o e e e e e e e S S e e mm e S M e e R e e e G M e e E o e e m e - e o e e = e
""""""""""""""" fekfonmendebtemge  § | mmm—m [ ——
the arc represents the parf of the ange |:- Alinferior angles in a Trionge 1
S R hy ! add up o 180° '
'
1 ‘
. “ I : Dash notation indioates equa :
1 lenath sid
Ange Doty frvee ffers A5 | g s :
this is the angle af B = 102° | 1
LneDolatin twoktters D0 1) (sgsgeles Eqatan N
ek ot prsDioC 1 s by -
I @ two sides are ®d sdes are s ae
hy the different
1 the same the same lenghs 1
I length kength doges !
1 «base angles «d onges The '(m .
: i the same size some sze ki !
W ____ szes :

Adjocent anges that share a common point on a ne
add up fo 180°

P23+ 84490+ 360
p=360-23-84-90

71U - 180
4= 180 71— 44
465



‘v ) 1

By the end of this unit, you should be able to - i :

« find the perimeter of polygons : Vo
4 ! ;

» including parallelograms and trapeziums 1) Feu Words
. find The perimeter and area of compound shapes ' ' Area: the amount of 2D space inside a shape
 idenfify 3D shapes E  Compound Shape: any shape made up of two or more shapes
]

« work out the surface area of some 3D shapes + Congruent: the same/identical
Y .Cross—Sechon a view inside a 3D sold made by cutting through it
Area of a Rectonde  Edge: a ne segment between two faces

Area of arectange -|base x heidht] v + Face: any flat surface on a 3D sold

« find the area of polygons .___-----__-__..----___-____-__- ___________

¥
-3.0,n &?Cm | 1 Formuin e that uses mothemaficd symbols
oo 1 1 Ling 1: part of aline
I 1 Perimeter: the disfance around a 2D shape
If we know the area of a rectange, we can work backwards fo 1 1 Prism: a polyhedron with the same cross section throughout
find the missing length 1 1 Poluhedron: a 3D soid with flaf faces
i 1 Vertex: a point where two or more lines segments meet

Area of reciangle = base x height -ocm  EEEc—dcs=trs=ctrsssvecsemrrsbarmrhansn—en- 1
o PSEystguhyuputou sty gu sy sy

2 : =mxocm IThe distance around the

! sides have
: 1 meosurememsl

Area of a triangle -{base x PERPENDICULAR height| ' +  Avea of a pardiebogram Jbase x PERPENDICULAR heighi] 4cm

{0cm ?
= {0cm x 2cm

Bampe o !
[ dem /4.4cm i!
- g 1! 4cm

L
Sem ]

Area of pardlelogram = base x perpendicular height i
= 96m x Yom :: Perimeter = 4+7+4+3+8+10
] [}

10cm

The perpendiular height meets : 5cm
the base at 90’ I I R

1

1

1

1

1

1

1

1

! 2cm
1

. ta
]

1

1

1

1

1

1

1

I
1
' :
e SRR ]
‘ ¥ |
i
1 {To find the area of @ compound shape, we can spif it o)) ' I
1 (2 or more more managecble shapes first] 1] : 12cm
. Example . !« Two congruent ropeaams a b . Areaof trapezum = fa+blx h
' Yy Shope A b1 moe o pardleogrom | )
oS STEX T kareamons ' 10+ B1x?
! ; A T Pi bydoing lob) x heght - : 2
! Som ! Hrzem : ig/ ! |+ As we onky want OTE, we b a : -
! f som; 13 ! !
i . i
e e e ‘
. 7em Tt ShapeB ! Atthough  cuinder
1 1y The cross section wil similar properties, it
: w M : : be identical fo The end A soid abiects with does nof have FLAT .
1 Area= (a+blxh Area = {a+blxh 1 d Twoiden#zglends faces, so is therefore
; 2 2 : : ond it Sces not classed as a prism
- =B7xY “6+8)x7 B e e Te
1 2 I =t ittt
: TSR it is aways a good idea fo draw the faces out separately
1 o 4
! - & fo make sure you haven't missed any
i
: Total area = 24 + 455 6956MA ' ‘ o 617 1
1 oxT

face

r [ :
12
| edge I " Q x7 |
1 2 face [ 2x7
1 1
: . overtex 11 g
' : 0 LT 26
: vertex edge : : : £ < 2x6
1 1

e loutside of a 2D shape
:: In compound shapes,
- ,l make sure al the sem




REASONING WITH GEOMETRY. ..
Rotation & Trarslation

- Degrees of rotation

@wihisto_maths
__________ W Rormamele T T T T T
| What do | need to be able I:h;amords |
to do? l !
: - I : Rotate: a rotation is a circular movement I
| By the end of this unit you shoukd be abke to: : | Symmetry: winen two or more parts are identical after a transformation :
: Sg{‘;{? ;h:’h;’;ie;b%fu{oaw;gg?'Ozg?h"fw {1 Regilar: a regulor shape has angles and sides of equal kengths |
| share I : Invariant: a point that does not move. after a transformation :
|« Rotate a shape about a pont not on a : | Vertex: a point two edges meet |
: shape {1 Horizontat: from side to side |
|+ Translate by a guen vector I : Vertical: from up to down I
| * Compare. rotations and reflections I |
¥ |
I_ ______________ e e e e e e e e e e e o o e e e e e e e e e o ——— — — — —— — -
- - - - - - - T gW_-— - - -, T T ~
| Rotational Summetry Tracing pover velps check || Trainglation and vector notation '
| rotational symmetry Il o B |
! | Trace your shape. (mark I " I\?regativs rvzge] (Ie(;t)m " :
: @ Q/ the centre point) : : i Vﬁd{’ — ( 1 2)/ Positive. vaive (right) I
| | otz x '
I A Rotate your }mc'”@ : I How far up or down tomove. |
| paper on top of the il Negative, valve. (down) '
I original through 360° I - 3 Posttive value (up) :
| ) 3 Goun the s tfts | : Tisien (°°) |
I back nto tseff 1 / :
I N (1 |
| O reglar pentagon has rotational symmetry of order 5 | |
- - _ 11 T :
- " " " " " " " " " Y === I | T
| R | Every vertex has been transited I
| otate from a point (in a shape) ) e i
| e rrmgwmm 1l »
| ot pont o clon I g |
| 2 Peep the port n the some. : | shape |
| A .{ Cpweedtmteteons L ____________________| '
| gk N s T —————— |
pr— RN %' = 11 Gompare rotations and reflections ,
on
: rotation ey | / | : e Reflections are a mirror image '
| J} v : ' : of the original shape. :
| oo ° 1 i 1 _l _ [
| clockwise Cookwise.  Onti-Clockrise [ ' Information needed to performa |
:—_—_—_—_—_.—_::_'':_—_—_—_—_—_—_—_—_—_—_—_—_::::::_J : Ny reflection |
. I - Line of reflection (Mrror ine) |
Rotate from a point (outside a shape) 1 |
= 11 |
Image. 90° anti - clockwise I |
’ — [ I
| Trace the m@mI smm [ 5 = Rotations are the movemert of a shape in a |
{mark the pont of rotation) : : /'H circular motion :
ace, and tum the traong : : __.,E\.l\\l Information needed to perform a rotation :
 poper Y || i P, - Point of rotation I
TDTWT:E B K 1/ - Direction of rotation I
[ I
| |
I |
|




T e e e e e

l thdoimed’robed)letodo?

i Bq the end of this unit, you should be able fo -

1+ find the mode, median, mean and range of a datasef
!+ find missing values gven an average

1 » read information from scafter graphs

1 = read information from sfem & leaf diagrams

'« read information from bar charts

1+ compare dfferent represenfations of data

13023817

12.8.2.0-3 -1

¥ order:

1 E_ indng the mode of a data sef
IThe modal value of a data sef is the one that occurs the most

1
1
1
1
1
L} I
| EXAMPLE | EXAMPLE 2 !
1 i
\ @D, 53,8 Red, Bl Green, Ble, Red, Blig !
! ]
| T0DE - 2 IIODE - Bue E
SSSIZSCSSSooIoooSSITIIIIIIIIIIIIC
1 Finding the range of a data set |
1[To find the range we caloulate the difference between the |
i |largest and smalest vae in the dafa set !
!
| EXATPLE :
| @208 it can be helpful puf the dotan X
1 e order when Trung fo find the lorgest 1
: Smalest value: 2 and smalest values :
I Largest value: 20 _ ]
' Range - 20 -2 RANGE - I8 :
1

s

0 ¢ 03 3 )
2 o o . \o'\s&s\“cw e

Al bars have the some width

Stem & Leaf: BEY POINTS A steam and leaf diagram is a
graph with spiits each dafa value
into a “sfem” and a “leaf”

32is spiif info "3 (stem) and
"2’ (leaf) so we place it here

Stem & leaf diagrams are really
useful when finding dif ferent
averages!

zl%meanszsyeafs

Ahways include a key!

k.
! Scatter Graphs: KEY POINTS  Snows the relationship between two pieces of data

@?&WE%@E@% I

e
I
! Ave@g a co%cu}oied‘ ‘central” value of a set of numbers
1 Bimodal: a data set with two modes

1 Continuous Data: data that can take any value (age, height, length. ..)
1 Data Set: a colection of facts, such as numbers, words efc...

1 Discrete Data: data that can only fake given values (colour, favourite food. . .)
 Mean: the average of the numbers in a data set

! Median: the midde of a sorted fist of numbers

1 Mode: the value that appears the most often in a dafa set

Range: the difference between the largest and smallest value in a dafa set

: Finding the median of a data set

' . : EXAMPLE 2
1 1To ﬁndl‘hemegimwe : 20,2, 14,19,8, 12
| Put the data in ascending order
2 ldentify the value in the midde Step| 2.8 12,14 19,20
EXAMPLE | Step2 R i2M R 20

Y’w#f
VTN

20,2, 14,198

( If we have an even number of values, and
two in the midde, then we need fo find
the number that 1sin the f {hose

Stepl 2,8, 14.19,20

Step2 281 M 20
T e o o i v o i e i i i i S i i o i i e e e e e e me b e e e S e m e e
1 Finding the mean of a data EXAMPLE :
! 20,2, 14,19, 8 :
! To find the mean we i
1 | I Find the sum of the data Stepl  2002+14+1948-63 |
1 | 2 Divide the overall total by how Step 2 63:5-126 !
I |many pieces of data that you have !
| IMEAN - 126 !
:.".".".".“.“..‘.:..‘..‘..'-'-‘-'_'_'_'_'_'_'_'..‘_'_'_'_'..'_‘.'_'.'_‘_"..'.."_'_"'.."_‘_“,

- ) which av o use

Here are the scores of & Year 7 students in a recent maths fest:
0,0,10, 12, 15,20

Let’s find all of the averagesl e AN “add and divide” 95

MEDIAN-Eidde™ ||

MODE EsH 0

RANGE: “difference” 20

Here we can see sales being compared fo femperature.

sm0 We can see clearly that @SiHe
$600 o e pe i
o= . s T
"3 8400 LR R J ®
&l e This scatter graph could show us the
:f::?“" T relationship between sales of ice creams and

- femperature, or sales of sunglasses and

o w % ow m = om »
Temperature °C femperature for example



